In this article we calculate the exact solution of the steady flow of non-Newtonian Casson fluid, over a stretching/shrinking sheet. The governing partial differential equations (PDEs) are transformed into ordinary differential equation (ODE) by using similarity transformation and then solved analytically by utilizing the exact solution. The closed form unique solution is obtained in the case of stretching sheet whereas for shrinking sheet unique and dual solutions are obtained. Influences of Casson fluid and suction/injection parameter on dimensionless velocity function are discussed and plotted graphically; also the effects of skin friction coefficient are presented in graphical form. Comparisons of current solutions with previous study are also made for the verification of the present study.
The boundary layer flow of Newtonian and non-Newtonian fluids over stretching/shrinking sheet have attained the attention of researchers because of their industrial applications such as metal spinning, paper production, wire drawing, hot rolling, glass-fiber production, polymer processing, etc. Most of the works have been done with the non-Newtonian fluid models like; Bhattacharyya et al. [8] investigated the exact solution of boundary layer flow of two dimensional Casson fluid over a stretching/shrinking sheet in the presence of porous mass transfer effect. Pramanik [9] studied the effect of Casson fluid flow towards an exponentially porous stretching surface with thermal radiation, Mythili and Sivaraj [10] calculated the influence of Casson fluid over a flat plate and vertical cone with non uniform heat source/sink and chemical reaction. Mansur and Ishak [11] examined the impact of boundary layer flow of nanofluids over a stretching/shrinking sheet through a convective surface boundary condition. Mohanty et al. [12] presented the effect of an unsteady, incompressible micropolar fluid over a stretching sheet through porous medium with heat and mass transfer characteristics.
The present paper is based on the investigation of steady boundary layer flow of nonNewtonian Casson fluid over a permeable stretching/shrinking sheet with and without mass transfer effect. The governing equations are transformed using similarity transformation and solved analytically. From all cases we obtained the closed form exact solution except shrinking sheet case considered without suction/injection. The effect of Casson fluid parameter and suction/injection parameter are discussed and presented in graphical form, also the comparison has been made with the previous study [8] for the verification of the current solutions. 
Problem Formulation
Where � is the dynamic viscosity, B � is a plastic dynamic viscosity of non-Newtonian fluid, y p is the yield stress of fluid, � is the product of the component of deformation rate with itself, namely, The boundary layer approximation of the problem is determined by the following equations:
where the velocity components � � � � � �,
where � is the kinematic viscosity of the fluid. From [13] it is shown that the values of v component at
where we have considered a case of source of intensity Q in front of a wall in x direction. Note that v is a function of y and 0
Using the above argument as a guide, we define � �
From Eq. (2) and Eq. (6) we figure out that
where prime denotes differentiation with respect to� .
, after integrating Eq. (9), we get
(by choosing an arbitrary function of � ,zero).
The equation of motion is simplified by using the following constant of proportionality into Eq.
� �,
hence, Eq. (10) is revise as
Thus, by utilizing the equations (11), (12) , and (7), equation of continuity satisfied. By means of Eqs. (7), (11) and (12), Eq. (3) can be rewritten as
by utilizing the Eq. (11) and Eq. (12) into Eq. (13), we attain
To conclude the boundary conditions of Eq. (14), we see that
; from Eq. (7) and Eq. (11) we obtain
in the similar manner, from the condition
and (7), we attain the following boundary condition
; we assume an extra boundary condition
where � is any constant.
To conclude, by substituting linear velocity of stretching sheet and Eq. (12) into Eq. (2), we find
the above equation reduces as
Exact solution
In this section 3, the handy exact solutions of two different cases are calculated. In first case, we have considered the case without mass transfer parameter; and in second case, we have considered the case with mass transfer parameter.
Case 1
Consider the equation (14) 
Similarly, by using f F � � it is possible to express Eq. (20) as
Differentiating Eq. (25) as follows
Equation (25) and (24) take the following limit forms when � � 0 � � F (boundary condition Eq.
(16)) and boundary condition (17).
Also from Fig. 1 and Eq. (11) it follows that 0
In order to solve Eq. (29) we have suppose the new variable
which reduced the order of equation as
The above Eq. (31) is second order homogenous equation, which has the solution 
After integrating the above Eq. (34) lead as
By solving Eq. (35) using boundary condition � � 0
Integrating again, we get 
Stretching Sheet
To find out the value of � , we used the stretching sheet conditions
Using Eq. (40) to solve Eq. (39),
By solving Eq. (41), we obtain the value of � � � � . As The influence of suction parameter S on dimensionless dual velocity profile � � � f � is manifest in Fig. 8 , which expresses the similar pattern as we seen in Fig. 6 for fluid parameter � . Increasing values of suction parameter shows slight deceleration for the first solution whereas solution two shows a rapid acceleration in the boundary layer thickness of velocity function � � � f � . Fig.9 and Fig. 10 shows the comparison of present study with the previous study [8] , which shows a promising agreement. 
Conclusions

